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The Use of a Simple Clinical Cardiac Risk Index Predictive of Long 
Term Outcome after Infrarenal Aortic Reconstruction 
S, P, K, Payne and R, B, Galland 
Department of Surgery, Royal Berkshire Hospital, Reading, U.K. 
Objective: Assessment ofthe value of preoperative clinical cardiac risk score (Detsky) in predicting long-term outcome in 
terms of survival and quality of life after elective aortic reconstruction. 
Design: Prospective assessment ofcardiac risk factors using Detsky's modification of Goldman's Index. 
Setting: District General Hospital. 
Materials: Ninety-three consecutive patients undergoing elective in~rarenal ortic reconstruction. 
Chief Outcome Measures: After a median follow-up of 50.5 months, surviving patients were interviewed to assess quality 
of life, using a standard Rosser classification. 
Main Results, A high pre-operative cardiac risk score (Detsky > 10) was associated with decreased probability of survival, 
increased likelihood of suffering a non-fatal cardiovascular event, and diminished quality of life at the time of 
assessment. 
Conclusions: Preoperative cardiac risk assessment is helpful in predicting long term outcome. 
Introduction 
The mortality following infrarenal aortic reconstruc- 
tion is quoted in the range 1-10%. 14 Most deaths are 
due to cardiac events. 5 Non-fatal cardiac problems are 
also common and often cause considerable morbidity. 
Data suggest hat following infrarenal aortic recon- 
struction those patients who survive enjoy a reason- 
able quality of life. 6"7 There has been no work so far 
which attempts to predict he quality of life following 
this type of surgery. 
Clinical cardiac risk scoring was found to be 
helpful in predicting perioperative mortality after 
major vascular reconstruction (including peripheral 
vascular operations). ~-~° We have previously reported 
that the Detsky modification 1~ of Goldman's clinical 
risk index 12 is helpful in predicting perioperative 
mortality in patients undergoing elective infrarenal 
aortic reconstruction. 13 It also appears to be more 
useful than the calculation of ejection fractions. 14 
The aim of this study is to assess the value of a 
simple preoperative clinical cardiac risk score (Detsky) 
in predicting the long term outcome after elective 
infrarenal aortic reconstruction, examining both sur- 
vival and quality of life. 
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Ninety-three consecutive patients undergoing elective 
infrarenal aortic reconstruction between January 1988 
and December 1989 were studied. The age range of the 
patients was 47-86years (median 66 years). There 
were 82 men and 11 women (M:Fratio = 7.5:1). The 
indication for operation was aneurysmal disease in 51 
cases (55%) claudication in 35 (385) and rest pain in 
seven (8%). The age range of patients with occlusive 
disease was 47-82 years (median 62) and that of those 
with aneurysms 57-86 (median 73). 
Using a cardiac risk factor scoring system based 
on Detsky's modification of Goldman's risk factor 
analysis (Table 1) a preoperative risk score was 
calculated for each case. After a median follow-up of 
50.5 months 56 surviving patients were interviewed 
by one of the authors (SPKP). A standard ques- 
tionnaire was used to determine quality of life on a 
Rosser score. 15 Information was obtained on a further 
33 patients who had died; four patients were lost to 
follow-up. The Rosser classification of illness states is 
shown in Table 2. The distress and disability scores are 
calculated from the standard questionnaire. Using the 
matrix shown in Table 3, a Quality of Life (QOL) score 
was then assigned to each patient before operation 
and at follow-up. 
Patients and Methods 
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Table 1. Detsky's modification of Goldman's clinical risk 
factors 
Score 
MI within 6/12 10 
more than 6/12 previously 5 
Angina 10-20 
LVF within 1/12 10 
at any time 5 
Aortic stenosis 20 
Arrhythmias on ECG 5 
Age > 70yrs 5 
Poor general condition* 5 
* PO ~ < 8 k Pa, Pco2 > 6.5 kPa, serum potassium < 3.0 mmol/1, 
serum bicarbonate < 20 mmol/1, serum urea > 18 mmol/1, serum 
creatinine > 260 umol/1, abnormal serum transaminase, signs of 
chronic liver disease or bedridden for non-cardiac reason. 
Table 2. Rosser classification of il lness states 
a) Disability (I-VIII) 
I No disability 
II Slight social disability 
III Severe social disability and/or slight impairment of 
performance atwork. Able to do all but very heavy 
housework. 
IV Choice of work or performance atwork very severely 
limited. 
Elderly able to do light housework only, but able to do 
shopping. 
V Unable to undertake any paid employment. Unable to 
continue ducation. Elderly confined to home except for 
escorted outings and sho~t walks, unable to do shopping. 
VI Confined to chair oi: wheelchair or able to move around 
only with support from an assistant. 
VII Confined to bed. 
VIII Unconscious 
b) Distress (A-D) 
A None 
B Mild 
C Moderate 
D Severe 
Non-fatal cardiovascular events (myocardial 
infarction, left ventricular failure, cardiac dysrhythmia 
or cerebrovascular accident with neurological deficit) 
and sexual function (in males) were also recorded in 
surviving patients. Cardiac dysrhythmia ncluded any 
abnormal rhythm associated with cardiovascular com- 
promise. Information was obtained from hospital 
records and by talking to the patients' general 
practitioner. 
Survival was analysed in detail using Kaplan- 
Table 3. Matrix used for calculating quality of life (QOL) values 
from Rosser classification 
Distress core 
Disability score A B C D 
I 1.000 0.995 0.990 0.967 
II 0.990 0.986 0.973 0.932 
III 0.980 0.972 0.956 0.912 
IV 0.964 0.956 0.942 0.870 
V 0.946 0.935 0,900 0.700 
VI 0.875 0.845 0.680 0.000 
VII 0.677 0.564 0.000 -1.480 
VIII -1.030 - -  - -  - -  
Meier Life Table analysis) 6 The graphs show the 
cumulative probability of survival and the number of 
patients till in the study at each time point. Ninety- 
five percent confidence intervals illustrate the statis- 
tical significance of differences between the groups. 
Results 
Data were available on 89 of the 93 patients. Fifty- 
three of the patients had a preoperative Detsky risk 
score of 5 or less ("low risk" group), of whom 38 (70%) 
were alive at the time of follow-up. Thirty-six patients 
had a preoperative Detsky risk score of 10 or greater 
("high risk" group) of whom only 18 (50%) were alive 
at the time of follow-up. 
There is a tendenc39 although not statistically 
significant, for the patients with occlusive disease to 
survive longer than those with aneurysmal disease 
(Fig. 1). At 48 months the cumulative probability of 
patients operated upon for aneurysm surviving is 68% 
(95% confidence limits: 55-81%) compared with 78% 
in the group treated for occlusive disease (95% 
confidence limits: 64-92 %). 
There is a significant rend (p< 0.05) towards 
greater survival in the "low risk" group. This is shown 
in Fig. 2 which compares the survival of patients with 
a preoperative Detsky clinical cardiac risk score of 5 or 
less with those whose risk was 10 or greater. At 48 
months the cumulative probability of patients with a 
risk score of 5 or less surviving is 85% (95% confidence 
limits: 75-95%) compared with 55% (95% confidence 
limits: 38-72%) in the patients whose risk score was 10 
or more. The predicted 1, 3 and 5 year survival for the 
normal population, age and sex matched to the 
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Fig. 1. Life table (Kaplan-Meier) of survival following elective infrarenal aortic reconstruction. Patients with occlusive disease compared 
with those who had aneurysmal disease. 
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Fig. 2. Life table (Kaplan-Meier) of survival following elective infrarenal aortic reconstruction; comparing patients with a preoperative 
Detsky cardiac risk of 5 or less with those whose risk score was 10 or more. 
patients in this study, is 96, 88 and 80% respectivelyY 
Thus, survival of patients with low Detsky scores 
compares favourably with the general population. 
Seventy percent of the patients operated upon for 
occlusive disease had a preoperative Detsky risk score 
of 5 or less compared with only 51% of the patients 
who presented with aneurysm. This association does 
not reach statistical significance (X 2 -- 3.2, p = 0.07). 
The QOL scores calculated from the Rosser 
indices which the standard questionnaire produced 
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were also different in the low and high risk groups 
(Fig. 3). The "low risk" group had a median preopera- 
tive QOL of 0.965 (95% confidence limits: 0.95-0.975) 
and the "high risk" group had a median QOL of 0.973 
(95% confidence limits 0.949-0.99). The median QOL 
had fallen to 0.954 (0.84-0.975) at follow up in the 
"low risk" group, a decrease of 0.011. In the "high 
risk" group the median QOL had fallen to 0.486 
(0.435-0.7), a decrease of 0.487. The difference 
between these two groups is statistically significant 
(p < 0.05). These data were calculated on all patients 
in the study (dead patients being allocated a QOL of 
0). Taking only survivors into the analysis; the median 
postoperative QOL in the "low risk" group was 0.9725 
(0.9545-0.985) and 0.956 (0.906-0.976) in the "high 
risk" group. These differences do not reach statistical 
significance. 
Since the distress cores on the Rosser index are 
inevitably very subjective, the disability index has 
been analysed separately. Patients with aneurysmal 
disease were more disabled at follow up compared 
with preoperatively. The follow up disability score fell 
by a median of i (95% confidence limits: 0-1) (cf Table 
2a). Those operated upon for occlusive disease were 
less disabled at follow up by a median of 0.5 (95% 
confidence limits:-1 to 0). This difference is statisti- 
cally significant (p = 0.004). 
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Fig. 3. Change in quality of life following elective infrarenal aortic 
reconstruction observed between the preoperative period and 
follow up at a median interval or 50.5 months. 
Fifty-one men were interviewed concerning sex- 
ual function. Eighty-five percent (43) had been potent 
preoperatively (no erectile or ejaculatory dysfunction) 
compared with 47% (24) at follow-up. Deterioration 
had occurred in 13 of 38 patients with bifurcated grafts 
and seven of 13 patients with straight grafts. This 
trend is not statistically significant (Xz= 0.85 [with 
continuity correction], p = 0.4). In all cases the hypo- 
gastric nerves crossing the left common iliac artery 
were preserved. Vascular control for straight grafts 
was obtained by placing clamps across the iliac artery 
below the nerves. The limbs of bifurcated grafts were 
tunnelled retroperitoneally clear of the nerves. 
From the time of operation there were 18 non- 
fatal cardiovascular events in the "low risk" group 
(2617 months observation) compared with 22 events in 
the "high risk" group (1302 months observation). This 
difference is statistically significant (Z 2 = 
8.4, p = 0.004). 
Discussion 
Our study suggests a survival advantage in patients 
operated upon for occlusive compared with aneur- 
ysmal disease although the trend was not statistically 
significant. This may be explained by the fact that the 
aneurysm group contained a high proportion of high 
risk patients. Due to the nature of the two diseases a
high risk patient presenting with an expanding aneu- 
rysm is more likely to have been operated upon than 
one who presents with claudication due to occlusive 
disease. 
We have also demonstrated that calculating a 
simple clinical cardiac risk index using Detsky's 
method is helpful in predicting the long term survival 
after aortic reconstruction. We have previously pub- 
lished our findings that patients with a Detsky score of 
5 or less have a lower 30 day postoperative mortality 
than those with a score of 10 or more. 13 Jivegard et al. 1° 
also found a Detsky score of 10 provided the most 
effective cut off point when stratifying patients into 
high and low cardiac risk groups for those undergoing 
vascular reconstruction. Our data demonstrate a
survival advantage which continues to evolve in those 
patients with a Detsky score of 5 or less. 
We have used "QOL" rather than the frequently 
quoted Quality of Life Years ("QALY's') in this 
analysis since to obtain QALY the QOL index is 
multiplied by the number of life years observed. We 
only have "QOL" data at two time points; which we 
are comparing. Multiplying "QOL" by time observed 
would also involve making an assumption regarding 
"QOL" during that time period. 18 
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Despite the limitations of the use of statistics in 
comparing quality of life data the Detsky index helps 
predict the likely change in quality of life after aortic 
reconstruction. In those patients surviving, the quality 
of life improved slightly in the low risk group but 
deteriorated in the high risk group. If all patients are 
included in the analysis, those not surviving are 
allocated QOL = 0, then the Detsky score divides the 
group very clearly. The high risk patients had a 
significant (p < 0.05) deterioration in QOL compared 
with the low risk group. 
Furthermore, the Detsky score is useful in identi- 
fying patients likely to be more disabled after surgery. 
Since these patients suffered more non fatal cardiovas- 
cular events, such as stroke and myocardial infarction 
this finding is not surprising. Disability was slightly 
increased in patients operated upon for aneurysmal 
disease and decreased in those with occlusive disease. 
Since the aim of the operation in those patients with 
occlusive disease is to make them more mobile this 
finding is gratifying. 
Sexual function deteriorated as expected, in a 
similar proportion of patients to that noted by Magee 
et ak 19 in a two centre study of 211 patients (186 men). 
Interestingly, a larger proportion of patients with 
straight grafts deteriorated compared with those 
given bifurcated grafts although this trend is not 
statistically significant. This difference is probably due 
to the difference in age of the two groups of patients 
rather than any technical reason. 
Non-fatal cardiovascular events were much more 
common in the high risk group identified by their 
preoperative Detsky score than in the low risk group. 
Detsky assessment is therefore helpful in predicting 
these events, which contribute towards the quality of 
life of survivors. This is in agreement with the findings 
of Jivegard. 1° 
We have found a simple preoperative clinical 
cardiac risk assessment (Detsky) to be helpful in 
predicting the long term outcome after elective infra- 
renal aortic reconstruction in terms of both survival 
and quality of life. 
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